The line graph of a graph G is defined to be the graph whose vertices are the edges of G, two vertices being adjacent if and only if the correspondingedges of G have a common vertex. If rr is a projective plane of order n, then the bi~artite graph of rr, denoted by G(rr), is the graph whose vertices are the 2(n +n+l) points and lines of rr, two vertices of G(rr) being adjacent if and only if one is a point and the other is a line containing the point. The line graph of G(rr) will be denoted by L(rr). 
1-
. 2 Hoffman [2] showed that if G is a regular connected graph on (n+l)(n +n+l) vertices such that the adjacency matrix of G has the same distinct eigenvalues as those of the adjacency matrix of L(~), then G = L(~') where~' is a projective plane of order n. S~nce the eigenvalues of the adjacency matrix of L(~) depend only on n, they are the same for every projective plane~of order n. Thus Hoffman's result states in effect that these eigenvalues characterize the class (L(~)) consisting of the line graphs of all projective planes of order n. In this paper we obtain an alternative charac- where P is a point in nand! is a line in n containing P. Since n contains n 2 +n+l points and each point is incident with n+l lines, the number of such pairs is (n+l)(n 2 +n+l). (ii) those of the form (Q,l) where Q € I and Q 1= P. Since there are n lines through P other than I and n points on I other than P, the number of vertices adjacent to (p,l) is clearly 2n.
Let (p,l) and (pl,ll) be two distinct vertices of L(n). We wish to
show that there is a path C joining (p,l) and (Pl,ll). If they are adjacent the result is obvious, so we may assume P 1= P l , I 1= 1 1
• There exists a unique line m in n containing P and Pl. If m = I, we can take C = ((p ,[), (p,I) , (P,m) , (pl,m), (pl,ll)) is a path joining (p,l) and (Pl,ll) . It follows that L(n) is connected. In addition, we note that (p,l) and (Pl,ll) are at distance two if and only if P 1= PI' I 1= 1 1 , but In the remainder of this paper we shall let G denote a graph possessing
) of Lemma (2.1) for some positive integer n.
Lemma (3.1). Each vertex of G is contained in exactly two grand cliques,
and each pair of adjacent vertices is contained in exactly one grand clique.
Froof. It is easily verified that G satisfies the conditions of the previous theorem when r = 2, k = n+l, a = 0,~= 0. In this case p(r,a,~) = p(r,a,~) = 1. Hence if k> 1, i.e., n > 0, the theorem holds for G.
Lemma (3.2). Each grand clique in G contains n+l vertices.
Proof. If K is a grand clique in G, then by definition IK12: k-(r-l)a = n+1. If IK 12: n+2, then given any two vertices x,y in K, there would exist at least n vertices adjacent to both, which contradicts (b 3 ).
Lemma. (3.3). The number of grand cliques in G is 2(n 2 +n+l).
Proof. Let N be the number of grand cliques in G. By counting pairs ) there can be at most n-l vertices z such that d(x,z) = 1, * d(y,z) = 2. But each of the n-l vertices in S2 other than x and x = S2 n S3 is of this type, and in addition so is z' = S5 n Sl' It follows that [(C)~6. These two sets satisfy the conditions of the lemma, for it is easily verified that if two cliques in the same set intersect, then these cliques are conof these grand cliques are identical then the common clique will be con-I I -.
For any two distinct grand cliques S and T in G, there
The 2(n 2 +n+l) grand cliques of G can be divided into two 2 containing n +n+l grand cliques, such that no two grand
This lemma follows directly from Lemma (3.4), for if any two Proof.
Lemma (3.7).
Proof. Without loss of generality we can take S = K where K, L, K., L.,ã s can be easily verified.
grand cliques of G. ) of Lemma (2.1), then G =L(~') wherẽ ' is a projective plane of order n.
